Puumala virus is the causative agent of nephropathia epidemica (NE), a hantavirus infection which occurs widely in northern and central Europe and is generally diagnosed by the indirect immunofluorescence (IF) method. We have now expressed the Puumala virus Sotkamo strain nucleocapsid (N) Puumala virus is one of the three human-pathogenic hantaviruses which cause hemorrhagic fevers with renal syndrome. The severity of the disease differs among these viruses, Hantaan virus being the most pathogenic, causing Korean hemorrhagic fever (KHF) with a mortality rate of 3 to 5%, and Puumala virus being the mildest, causing nephropathia epidemica (NE) with a mortality rate of -0.2%. Puumala virus has been found to be endemic in northern and central Europe (5, 11) . Typical symptoms of NE include fever, headache, nausea, back pain, vomiting, oliguria, stomach pain, and diarrhea (4).
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Hantaviruses belong to the Bunyaviridae family, and they all possess a three-segmented negative-stranded RNA genome (7) . The L (large) segment codes for the polymerase enzyme (8) , the M (medium) segment codes for the two glycoproteins Gl and G2 (10) , and the S (small) segment codes for the nucleocapsid (N) protein (9) . The most antigenic protein has been shown to be the nucleocapsid protein (13) .
There were more than 1,300 
MATERIALS AND METHODS
Expression. The S segment of Puumala virus strain Sotkamo was cloned, and the nucleocapsid protein was expressed as a fusion protein as described earlier (12) . The nucleocapsid-coding S segment cDNA construct, created by polymerase chain reaction, was ligated into the pEX2 vector ( Fig. 1) IgG avidity ETA. With a cutoff value of 20%, all of the old-immunity serum samples gave IgG avidity EIA results (>20%) that indicated old immunity. Likewise, all of the acute-phase samples gave results below 20% (Fig. 3) .
DISCUSSION
Because hemorrhagic fevers with renal syndrome are widespread diseases and difficult to diagnose on clinical grounds alone, specific diagnostic procedures are necessary. The aim of this work was to establish an easy and safe way of producing hantavirus antigen for diagnostic purposes.
As judged from immunoblotting analyses with patient sera and rabbit antisera raised against the Puumala virus nucleocapsid-3-galactosidase fusion protein and against P-galactosidase, the Puumala virus nucleocapsid fusion protein was suitable for use as a diagnostic antigen. The results of the IgG EIA with the recombinant nucleocapsid antigen correlated well with those of the conventional IF test (Fig. 2) 
